
The Pfannenstiel Incision as a Source of
Chronic Pain
Maarten J. Loos, MD, Marc R. Scheltinga, MD, PhD, Leon G. Mulders, MD, PhD,
and Rudi M. Roumen, MD, PhD

OBJECTIVE: To estimate prevalence, risk factors, and
etiology of post-Pfannenstiel pain syndromes.

METHODS: All women (n�866) with a Pfannenstiel inci-
sion for cesarean delivery or abdominal hysterectomy
performed between January 2003 and December 2004
received a questionnaire evaluating pain located in the
Pfannenstiel region. A multivariate logistic regression
analysis was done to determine predictors for chronic
pain development. Patients with moderate or severe pain
were interviewed and underwent a physical examination.

RESULTS: The response rate was 80% (690 of 866 pa-
tients). Subsequent to a follow-up after 2 years, one third
(223 of 690) experienced chronic pain at the incision site.
Moderate or severe pain was reported by 7%, and in
8.9% of respondents, pain impaired daily activities.
Numbness, recurrent Pfannenstiel surgery, and emergency
caesarean delivery were significant predictors of chronic
pain. Nerve entrapment was present in over half the exam-
ined patients with moderate-to-severe pain (17 of 32).

CONCLUSION: Chronic pain occurs commonly after a
Pfannenstiel incision. Nerve entrapment was found to be
a frequent cause of moderate-to-severe pain.
(Obstet Gynecol 2008;111:839–46)

LEVEL OF EVIDENCE: II

The Pfannenstiel incision is praised for its low
incidence of incisional hernias (0–2%) and esthet-

ically pleasing appearance ever since its introduction
in 1900.1 A Pfannenstiel approach (also termed the
“bikini-cut”) is frequently used for safe access in pelvic

surgery including cesarean deliveries and gynecologic
interventions. Furthermore, it is also used for an
appendectomy, prostatectomy, and inguinal hernio-
plasty.2,3 Recently, minimally invasive laparoscopic
gastrointestinal and urological procedures have
used the Pfannenstiel incision and its modifications
for removal of several organs, including colon and
kidney.4,5

Despite the described advantages, some authors
have reported chronic pain associated with entrap-
ment of lower abdominal wall nerves such as the
iliohypogastric or the ilioinguinal nerves.6–13 Although
chronic nerve-related postoperative pain is exten-
sively studied in various surgical fields such as axillary
surgery, thoracotomy, amputations, and inguinal her-
nia repair,14–17 data on chronic pain after a Pfannen-
stiel incision are scarce and knowledge is limited. The
aim of the present study is to estimate prevalence, risk
factors, and etiology of chronic pain after a Pfannen-
stiel incision, with special attention to nerve entrap-
ment in a large cohort of patients.

PATIENTS AND METHODS
The study was performed as a combined effort by the
surgical and gynecologic departments of the Máxima
Medical Centre, a teaching hospital in Veldhoven, a
city in the southeastern part of the Netherlands serv-
ing a population of approximately 175,000. All adult
women, aged 18 years or older, who underwent a
primary or secondary cesarean delivery or an abdom-
inal hysterectomy using a Pfannenstiel incision be-
tween January 1, 2003, and December 31, 2004, were
eligible for this study. Patients were not included if
abdominal access was gained by a midline laparot-
omy, vaginally, or by laparoscopic-assisted techniques.
Patients with recurrent Pfannenstiel incisions in 2005
or 2006 were also excluded because a minimal fol-
low-up period of at least 1 year was deemed impor-
tant for the aim of the study. Patients with a previous
abdominal surgery (other than a Pfannenstiel incision)
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were excluded as well, unless a laparoscopic tech-
nique was used (eg, laparoscopic appendectomy).
Surgical and gynecologic clinical and outpatient charts
were studied, and data were collected, including age,
date of operation, elective and emergency cesarean
delivery, and previous laparoscopic surgery.

In our teaching hospital, a Pfannenstiel incision is
generally performed by consultant gynecologists or
senior residents supervised by a consultant according
to the following protocol. A 12- to 15-cm transverse
incision is made approximately 2–3 cm cranial to the
symphysis pubis, and subcutaneous fat and rectus
sheath is diathermally incised. If necessary, the inci-
sion is extended laterally by cutting the fibrous sheath
containing the aponeuroses of the external, internal
oblique and transverse abdominal muscles. The ante-
rior fascia and linea alba are separated from underly-
ing rectus and pyramidalis muscles over the entire
distance between symphysis and umbilicus. Abdom-
inal rectus muscles are then separated in the midline,
followed by division of the preperitoneal fat tissue and
the opening of the peritoneum. No retractors are
used. Once the abdominal procedure is completed,
2.0 polyglactin (Vicryl; Ethicon, Inc., Somerville, NJ)
absorbable running sutures are used to approximate
facial and muscle layers. The skin is closed
intradermally.

Each patient who met study criteria was sent a
questionnaire with a prestamped envelope by mail in
February 2006. All questions concerned a 1-month
period before reception of the questionnaire. A por-
tion of items in the present questionnaire was ex-
tracted from three other published questionnaires
used in postoperative pain studies (Appendix).17,19,20

Patients were asked to report the average frequency
and intensity of pain situated close to or in their
Pfannenstiel incision using a previously validated
4-point verbal rating scale (1�absent, 2�mild, 3�
moderate, 4�severe).21 If patients experienced pain,
they were offered 10 separate pain descriptors that are
thought to reflect either a neuropathic or a nonneu-
ropathic origin.19 Women were also instructed to
mark the exact location of pain in a schematic draw-
ing (Fig. 1). Patients were instructed to measure scar
length (in centimeters) and asked to report pain-
related doctor’s consultations, use of pain medication,
aggravation of scar pain during a menstrual period,
observed bulging of the scar, number of “Pfannenstiel
surgeries,” presence of numbness, and functional im-
pairment. Patients who did not respond to the first
questionnaire were sent a reminder by mail.

In the present study, pain is defined as chronic
using the International Association for the Study of

Pain’s definition (pain persisting beyond the normal
tissue healing time, assumed to be 3 months).22 This
definition includes the entire spectrum of pain inten-
sities (mild, moderate, and severe).

Only patients with moderate or severe pain com-
plaints as determined by the verbal rating scale were
invited for follow-up at the outpatient department. A
standardized evaluation of pain etiology was per-
formed by a team consisting of a resident (M.J.L.) and
two general surgeons skilled in diagnosing abdominal
wall and groin pain pathology (M.R.S. or R.M.R.).23

Pain history was taken, with special attention to
neuropathic pain, which is traditionally characterized
as an activity-induced “sharp” pain, located at one or
both lateral edges of the incision. These painful
sensations frequently irradiate toward a labium or
upper inner thigh or both. Stretching, upper body
torsion, or flexion of the hip joint can induce pain by
means of traction or compression of an entrapped
nerve.

The physical examination includes attention to
signs of neurophysiological disorders such as hypoes-
thesia, hyperesthesia, or allodynia and pain elicitation
by direct pressure on a distinct “trigger point” located
along the lateral edge of the abdominal rectus margin.
If the pain is considered neuropathic, a fan-shaped

Fig. 1. Schematic drawing in questionnaire that women
used for pain localization with corresponding results
(n�205, missing data in 18 patients). Pain distribution
showed in percentages: at the right end of the scar, left end,
entire scar, middle of the scar, and diffusely in the lower
abdomen. Thirty patients reported pain at both lateral ends
of the scar. Mean (standard deviation) incision length�13.5
(�3.4) cm.
Loos. Pfannenstiel Incision. Obstet Gynecol 2008.
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deposition of an anesthetic (10 mL of 1% lidocaine)
is placed around this trigger point and should
provide immediate pain relief. In contrast, nocicep-
tive or inflammatory causes may be supposed if
these neuropathic signs are absent. Patients were
also evaluated by the gynecologist (L.G.M.) if a
gynecologic abnormality was suspected as a cause
for their pain.

Continuous data were expressed as medians
with ranges and were compared using a Mann-
Whitney U test. Categorical data are presented as
percentage frequencies, and differences between
proportions were compared using a �2 test. A
univariate logistic regression analysis was per-
formed to test the influence of possible risk factors
on chronic pain. Presence of chronic pain was the
dependent variable, whereas age, follow-up duration,
priority of cesarean delivery, number of Pfannenstiel
incisions, numbness, and scar length were used as
independent variables. The multivariate model was
constructed by backward stepwise selection, with
entry testing based on significance of score statistics.
Cesarean delivery priority was assessed in a multivar-
iate analysis with cesarean delivery patients only. The

limit of statistical significance was set at P�.05 (two-
sided). Analysis was performed using SPSS 12.0.1
(SPSS Inc., Chicago, IL)

RESULTS
A total of 872 cesarean deliveries and 95 abdominal
hysterectomies using a Pfannenstiel approach were per-
formed during the 2-year time period. A patient flow
chart is depicted in Figure 2. There were 866 post-
Pfannenstiel patients who were eligible for this study,
and each patient was sent a questionnaire. Eventually,
690 patients returned their questionnaires (response rate
690 of 866, 80%). Demographic and clinical details of
both responders as well as nonresponders are listed in
Table 1. Except for priority of cesarean delivery, these
two groups were comparable. A cesarean delivery was
performed in more than 90% of the women, and an
average cesarean delivery patient was approxi-
mately 15 years younger than an abdominal hyster-
ectomy patient (35 compared with 50 years, P�.05).
About 25% of the individuals had received previous
surgery using the Pfannenstiel incision.

Approximately one third of all patients (223 of
690, 33%) experienced chronic pain at the incision

Fig. 2. Flow chart of included and
excluded patients after a Pfannen-
stiel incision.
Loos. Pfannenstiel Incision. Obstet
Gynecol 2008.
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site during the month before assessment (median follow
up: 26 months). Pain frequency and intensity are graph-
ically shown in Figures 3 and 4, respectively. One of
every 12 patients (61 of 690, 8.2%) experienced pain on
a regular or continuous basis, whereas moderate or
severe pain was reported by 61 patients (7.0%). A total of
8.9% of the women were impaired in daily activities
because of pain intensity (Table 2). Both neuropathic
(eg, “stabbing,” “prickling”) and nonneuropathic (eg,
“nagging,” “pulling”) descriptors were chosen in similar
quantities (27.7% compared with 30.0%, respectively).
More than 90% of the population (189 of 205, 92%)
experienced their pain at the level of the incision, and in
70% (132 of 189), the pain was located at lateral end(s) of
the incisional scar (Fig. 1). Table 2 shows medical
consumption as reflected by number of pain-related

consultations (8% of patients, mostly visiting a general
practitioner) and intake of pain medication (3%). The
onset of a menstrual cycle exacerbated scar pain in 8.1%
of the women. Mean incision length (standard devia-
tion) was 13.5 (�3.4) cm.

Using multivariate logistic regression analysis,
more than two Pfannenstiel incisions (odds ratio [OR]
2.92; 95% confidence interval [CI] 1.44–5.93) and
presence of numbness (OR 3.01; 95% CI 2.05–4.40)
did significantly and independently predict chronic
pain, whereas age, follow-up, and scar length did not
(Table 3). In subgroup multivariate analysis, emer-
gency cesarean delivery remained a significant factor
(OR 1.56; 95% CI 1.01–2.40).

All patients with moderate or severe pain (n�61)
as determined by the verbal rating scale scoring

Fig. 3. Pain frequency in patients after a Pfannenstiel
incision (n�689, one patient missing).
Loos. Pfannenstiel Incision. Obstet Gynecol 2008.

Fig. 4. Pain intensity in patients after a Pfannenstiel incision
(n�690).
Loos. Pfannenstiel Incision. Obstet Gynecol 2008.

Table 1. Characteristics of Included Patients (n�866) and of Those Eligible for Additional Follow-up at
the Outpatient Department Based on High Pain Scores*

Questionnaire
(Total n�866)

Outpatient Department
(Total n�61)

Responders
(n�690)

Nonresponders
(n�176)

P Participators
(n�32)

Nonparticipators
(n�29)

P

Median age [y (range)] 35 (21–77) 24 (21–54) .120 34 (27–53) 35 (22–52) .800
CD/AH (%) 643/47 (93/7) 167/9 (95/5) .414 31/1 (97/3) 26/3 (90/10) .255
Median follow-up [mo (range)] 26 (14–38) 26 (14–38) .731 21 (14–35) 26 (15–38) .251
Priority CD elective/emergency (%) 206/437 (32/68) 40/127 (24/76) .043 10/21 (32/68) 5/21 (19/81) .283
No. of Pfannenstiel incisions [n (%)]

Two incisions 133 (19) 24 (14) .478 7 (22) 9 (31) .716
More than two incisions 48 (7) 4 (2) 4 (13) 3 (10)

Previous laparoscopic surgery [n (%)] 44 (6) 5 (3) .070 2 (6) 6 (21) .095

CD, cesarean delivery; AH, abdominal hysterectomy.
* Verbal rating scale � moderate or severe, n�61.
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system were eligible for follow-up. Because 29 pa-
tients did not participate in this assessment for reasons
as stated in Figure 2, a population of 32 patients was
evaluated using an extensive interview and a physical
examination. The demographic and clinical details of
these patients are shown in Table 1. This subgroup
forms a representative portion of the entire popula-
tion. Findings of pain history and physical examina-
tion are listed in Table 4.

Neuropathic pain caused by an entrapment of
the iliohypogastric or ilioinguinal nerve was present
in 17 patients (17 of 32, 53%). Nine patients opted
for a diagnostic nerve block that led to a significant
pain reduction in six of them. The initial pain
reduction persisted for at least 12 months in two of
these six patients. The remaining eight patients
refused injection.

A variety of nonneuropathic causes was diag-
nosed, including nonspecific diffuse scar pain. Bulges
indicating incisional hernias were not found, although
one patient presented with bulging of the entire lower
abdominal wall due to muscle atrophy. Two patients
complained of a “pulling” pain confined to the mid-
line, which was classified as musculotendinous in
origin. Keloid formation and fat necrosis produced
local scar pain in two other patients. Three additional
patients were diagnosed by the gynecologist with
endometriosis, secondary vaginism, and primary dys-
menorrhoea, respectively. A diagnostic classification of
post-Pfannenstiel syndromes is proposed in Table 5.

DISCUSSION
The current study showed that chronic pain after a
Pfannenstiel incision is common. These results are
thought valid and representative because 80% of a
large sample size responded to the questionnaire.
Even if all nonresponders were pain free, the pain
prevalence would still be 26%. As far as we know, the
well-known international Term Breech Trial is the
only study that prospectively assessed pain after both
cesarean deliveries and vaginal births.24 Based on an
intention-to-treat analysis, they concluded that the
total reported pain was similar in both groups
(planned cesarean delivery, 21%, compared with
planned vaginal birth, 22.2%). However, when those
patients who actually had a cesarean delivery (n�611)
were compared with those who actually underwent a
vaginal birth (n�306), it appeared that cesarean de-
livery patients more often complained of abdominal
pain (outside 4.7%, deep 6.2%, total 10.9%) than those
after vaginal birth (outside 1.6%, deep 3.9%, total
5.5%). In our opinion, this significant difference (by
Fisher exact test) is most probably associated with the
surgical abdominal intervention itself and partially
scar-related. Another study using questionnaires
among a group of patients with Pfannenstiel incisions
(93% of 221 cesarean delivery patients) identified a
12.3% lower abdominal pain prevalence after 1 year,
but grade was not reported.25 Similarly, chronic pain
was mentioned by 23% of patients 5 years after a
Pfannenstiel incision, but also not graded (n�243).18

Results of these and our study indicate that post-
Pfannenstiel pain is common, even after an ex-
tended time period. Most women are thought to
accept this chronic pain, although one of 12 pa-
tients consulted a physician and received symptom-
atic medical treatment.

Why do some patients develop severe postoper-
ative pain after a Pfannenstiel incision, whereas others
do not? Previous research identified length of incision
as an exclusive factor for pain development.18 The
innervating nerves of the suprapubic area and lower
abdominal portions are easily damaged or trapped
when the incision is extended beyond lateral edges of
the rectus sheath (“danger area”). Moreover, sutures
or scar tissue trapping nervous tissue as well as
neuroma formation may also result in neuropathic
pain. Although the present study could not confirm
scar length as a risk factor for pain, 70% of all women
experienced pain in lateral portions of the scar,
indicating the lateral borders of importance in Pfan-
nenstiel pain mechanism. Other significant chronic
pain predictors include regional numbness and recur-

Table 2. Chronic Pain Characteristics Reported by
Patients Who Responded to the
Questionnaire (n� 690)

n (%)

Previous visits to a physician because of
persisting pain*

General practitioner 32 (4.6)
Gynecologist 15 (2.2)
General surgeon 5 (0.7)
Other (speciality of consulted physician

unknown)
3 (0.4)

Frequency of pain medication intake*
Yes, occasionally 16 (2.3)
Yes, regularly 5 (0.7)

Cyclic pain* 56 (8.1)
Bulge noticed* 130 (18.8)
Numbness* 199 (28.8)
Functional impairment

None 628 (91.0)
Mild 45 (6.5)
Moderate 16 (2.3)
Severe 1 (0.1)

* Pain located at the Pfannenstiel incision.
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rent surgery, denominators that were also found
important in a recent study evaluating pain after
inguinal hernia repair.17 Increased risk of nerve en-
trapment after recurrent surgery is likely due to the
development of larger areas of fibrosis. An additional
risk for pain was an emergency cesarean delivery

rather than an elective operation. One may hypothe-
size that suboptimal conditions and a stressed surgical
technique may enhance iatrogenic traumatization of
nerves and other tissues. The identification of risk
factors for postoperative Pfannenstiel pain may be
used in optimizing the surgical technique, as well as
the process of informed consent, before a surgical
procedure.

One may question the value of a questionnaire as
a means of detecting the origin of pain because
visceral pain is often difficult to distinguish from
parietal pain.26 Assessment of nerve involvement and
other abdominal wall pathology requires physical
examination, with additional testing performed by
specialists trained in recognizing patterns of pain. In
the present study, a little over half of all patients (32 of
61) reporting moderate-to-severe pain were inter-
viewed and underwent a physical examination. Inter-
estingly, more than half of this population (17 of 32)
was diagnosed with entrapment of iliohypogastric or
ilioinguinal nerves. With the limited number of ex-

Table 4. Pain History and Physical Examination in
Patients Who Visited the Outpatient
Department Based on High Pain Scores*

n (%)

Pain history
Character

Neuropathic 23 (72)
Nonneuropathic 9 (28)

Frequency
Occasionally 2 (6)
Regularly 12 (38)
Always 20 (58)

Course
Constant 22 (68)
Intermittent 4 (13)
Progressive 2 (6)
Decreasing 4 (13)

Other chronic pain syndromes† 23 (72)
Physical examination

Bulge 1 (3)
Neurophysiology

Normal 14 (44)
Hypoesthesia 14 (44)
Hyperesthesia 3 (9)
Allodynia 1 (3)

Trigger point 17 (53)
Nerve block (lidocaine 1%) 9 (28)

Significant pain reduction (10 min)‡ 6 (18)
Persisting total pain reduction (12 mo)‡ 2 (6)

* Verbal rating scale�moderate or severe, n�61.
† Chronic pain syndromes include chronic headache, low back

pain, complex regional pain syndrome, and irritable bowel
syndrome.

‡ Pain reduction following nerve block after 10 minutes and after 12
months.

Table 5. Diagnostic Classification of Patients With
Chronic Pain After a Pfannenstiel Incision
(n�32)

n (%)

Neuropathic 17 (53.1)
Nonneuropathic

Nongynecologic
Diffuse scar pain 7 (21.9)
Musculotendinous 2 (6.3)
Abdominal wall atrophy with bulging 1 (3.1)
Keloid 1 (3.1)
Fat necrosis 1 (3.1)

Gynecologic
Endometriosis 1 (3.1)
Secondary vaginism 1 (3.1)
Dysmenorrhea 1 (3.1)

Table 3. Logistic Regression Analysis of Risk Factors Predicting Chronic Pain Development Following a
Pfannenstiel Incision (n�690)

Univariate Model Multivariate Model

OR (95% CI) P OR (95% CI) P

Age 1.0 (1.0–1.0) .079 —
Follow-up duration 0.99 (0.99–1.0) .036 —
Emergency CD* 1.53 (1.07–2.20) .021 1.56 (1.01–2.40) .020*
No. of Pfannenstiel incisions

Two incisions 1.60 (1.07–2.39) .020 1.27 (0.82–1.97) .291
More than two incisions 2.95 (1.62–5.37) .000 2.92 (1.44–5.93) .003

Numbness 3.19 (2.25–4.51) .000 3.01 (2.05–4.40) .000
Scar length 1.06 (1.01–1.11) .029 —

OR, odds ratio; CI, confidence interval; CD, cesarean delivery.
* Emergency CD in multivariate analysis among CD patients.
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amined patients, this percentage (2.5%, 17 of 690)
approximating a previously reported incidence of
2.3%,18 is probably an underestimation. Interestingly,
two patients with nerve entrapment who received a
single lidocaine block experienced ongoing pain re-
lief. This phenomenon, also described in patients with
postherniorrhaphy groin pain, may possibly be ex-
plained by the hypothesis of resetting pain stimulation
thresholds.23 Nerve block failure (as in three patients
with neuropathic pain symptoms) may indicate that
the central nervous system is inflicted as well, elimi-
nating the possibility of pain reduction by blocking
peripheral nerves. However, anesthetic blocks in sus-
pected nerve entrapment syndromes are important as
diagnostic and, possibly, therapeutic measures.

The present inventory has identified a variety of
diagnoses, including several nonneuropathic syn-
dromes after a Pfannenstiel incision. Although not
encountered in the present study, cutaneous endo-
metriomas in Pfannenstiel incisions have been previ-
ously described.27,28 Furthermore, lower abdominal
pain after abdominal surgery may also be of visceral
origin, such as intraabdominal adhesions associated
with frequent complaints of altered bowel habits.29

Although long-term pain after a Pfannenstiel in-
cision has been identified in some earlier studies, the
present study demonstrates the large prevalence of
Pfannenstiel pain with contributing risk factors.30

Doctor’s delay and unnecessary psychosomatization
of pain complaints, events that frequently occurred in
this patient population, may be avoided if awareness
of these pain syndromes is increased.
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APPENDIX
Questionnaire sent to all patients:
1. How often did you experience pain at the lower

transverse abdominal scar during the previous month?
Never/ occasionally/ regularly/ always

2. How intense was the pain at the lower transverse
abdominal scar during the previous month?
None/ mild/ moderate/ severe

3. Please choose one or more of the following character-
istics best describing your pain at the lower transverse
abdominal scar during the previous month.
Burning, stabbing, sharp, electric, prickling, gnawing, pound-
ing, pinching, nagging, pulling

4. Please mark with an x the exact location of your pain
during the previous month using the following sche-
matic drawing (Fig. 1).

5. Please measure the length of the lower transverse
abdominal scar. Length scar�. . . . . . . cm

6. Did you ever visit a physician because of pain com-
plaints at the lower transverse abdominal scar since the

operation?
No/ yes, please specify: (name/ speciality physician)

7. Did you take any pain medication because of pain
complaints at the lower transverse abdominal scar
during the previous month?
No/ yes, occasionally/ yes, regularly

8. Was there any aggravation of pain at the lower trans-
verse abdominal scar during menstruation during the
previous month?
No/ yes

9. Have you ever noticed a bulge at the lower transverse
abdominal scar?
No/ yes

10. How many times were you operated on using the lower
transverse abdominal incision?
Once/ twice/ more than twice

11. Did you notice any numbness of the skin at the lower
transverse abdominal scar during the previous month?
No/ yes

12. Were you functionally impaired in your daily activities
caused by pain at the lower abdominal scar during the
previous month?
Never/ occasionally/ regularly/ always

13. What was the average functional impairment intensity
caused by pain at the lower abdominal scar during the
previous month?
None/ mild/ moderate/ severe
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